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DETAILED ACTION 

*** This office action is in response to Applicant's Amendment and RCE filed September 20, 
2006. Claims 1-51 were canceled. Claims 52-60 have been newly added. 

Election/Restrictions 

1 . Newly submitted method claims 52-60 are directed to an invention for method claims 
that is distinct from the invention originally invention for product claims 61-67, Group I, 
originally presented and elected. New method claim 52-60, Group II, is directed to a process, in 
which, for example, forming a line mask over the semiconductor body after forming the plurality 
of trenches. Since applicant originally elected product claims for consideration, without traverse, 
and has received an action on the merits for the originally presented invention of subject matter 
of product claims, this invention of Group I, claims 61-67 has been constructively elected by 
original presentation and examination for prosecution on the merits. 

Accordingly, Group II, new method Claims 52-60, drawing to a method of making a 
semiconductor memory device is withdrawn from consideration as being directed to a 
non-elected invention, without traverse as treated and originally elected. See 37 CFR 1.142(b) 
and MPEP§ 821.03. 

Claim Rejections - 35 USC § 102 

2. Claims 61-67 are rejected under 35 U.S.C. 102(e) as being anticipated by Mandelman et 
al (6,339,241). 

Re claim 61, Mandelman teaches a memory cell device comprising: an array of memory 
cells arranged an array of rows and columns at the surface of a semiconductor body, each 
memory cell comprising: a trench disposed within the semiconductor body (Fig 5; col 5, lines 
20-52; Figs 1-4, lOd); a conductive material 34 filling at least a lower portion of the trench (Fig 
5; col 5, lines 20-42); a dielectric material 32 lining sidewalls of the trench such that the 
conductive material filling the trench forms a first plate of a capacitor (col 4, lines 50-52; col 5, 
lines 20-52; Fig 5) and semiconductor material of the semiconductor body forms a second plate 
of the capacitor, the second plate of the capacitor being electrically coupled to capacitors of 
other memory cells within the array (Figs 5, 10b,l); a trench collar 30 lining a portion of a 
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sidewall of the trench above the dielectric material 32 (Fig 5; col 5, lines 26-42); a pass 
transistor having a first source/drain region and a second source/drain region 46, the first 
source/drain region 38 being electrically coupled to the conductive material 34 through an 
opening in the trench collar 30 (Fig 5), the opening formed at one side of the trench such that an 
asymmetric trench structure is formed (Fig 5); a plurality of wordlines extending along the rows 
of the array of memory cells, each wordline being electrically coupled to a gate of every other 
memory cell along the row (Figs 1,3,5; col 5, lines 1-20); a plurality of bitlines extending along 
the columns of the array of memory cells, each bitline being electrically coupled to the second 
source/drain region of every other memory cell along the column (Figs 1,3,5; col 5, lines 1-20); 
and a plurality of isolation regions 106 extending parallel to the plurality of bitlines and 
disposed between columns of the array of memory cells, each isolation region comprising a 
rectangular strip (Figs 3,1) of insulating material that extends between adjacent columns of the 
memory cells, wherein adjacent ones of the memory cells within a column are isolated without 
use of the isolation region (Figs 3,L0d). 

Re claim 62, wherein each isolation region (STI) has a width and is separated from a 
parallel isolation by a spacing distance, wherein the width is equal to the spacing distance (as 
shown in Fig 3). Re claim 63, wherein adjacent ones of the trenches are separated by a 
distance 3F, where F is a minimum feature size (as shown in Fig 3). 

Re claim 64, wherein each pass transistor comprises a vertical transistor (col 5, lines 44-47). 
Re claim 65, wherein, for each memory cell, the second source/drain region 46 is located at the 
surface of the semiconductor body and the first source/drain region 38 is located within the 
semiconductor body spaced from the surface (Fig 5; col 5, lines 43-52). Re claim 66, wherein 
the conductive material 34 filling at least the lower portion of the trench comprises doped 
polysilicon (col 5, lines 30-32). Re claim 67, wherein the second plate 22 of the capacitor 
comprises a doped region 22 of the semiconductor body that extends beneath ones of the 
trenches (Fig 5; col 5, lines 20-26). 

Claim Rejections - 35 USC § 103 
3. Claims 61-67 are rejected under 35 U.S.C. 103(a) as being unpatentable over Arnold et 
al (2004/0238868) taken with Mandelman et al (6,339,241). 
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Arnold teaches memory cell device comprising: an array of memory cells arranged an 
array of rows and columns at the surface of a semiconductor body, each memory cell 
comprising: a trench disposed within the semiconductor body (Figs 1 A,2,3,7,14C-21C); a 
conductive material filling at least a lower portion of the trench (Fig 2; paragraph 46); a 
dielectric material 29 lining sidewalls of the trench such that the conductive material filling the 
trench forms a first plate of a capacitor (paragraph 46; Fig 2)) and semiconductor material 26 of 
the semiconductor body forms a second plate of the capacitor, the second plate of the capacitor 
being electrically coupled to capacitors of other memory cells within the array (Figs 2,3,7); a 
trench collar 30 lining a portion of a sidewall of the trench above the dielectric material 29 (Fig 
2; paragraph 46); a pass transistor having a first source/drain region 28 and a second 
source/drain region 38, the first source/drain region 28 being electrically coupled to the 
conductive material through an opening in the trench collar 30 (Fig 2; paragraph 47), the 
opening formed at both sides of the trench such that an symmetric trench structure is formed 
(Fig 2); a plurality of wordlines extending along the rows of the array of memory cells, each 
wordline being electrically coupled to a gate of every other memory cell along the row (Figs 
1A-1B,2,3,7; paragraph 48); a plurality of bitlines extending along the columns of the array of 
memory cells, each bitline being electrically coupled to the second source/drain region of every 
other memory cell along the column (Figs 1 A,1B,2,3,7, paragraph 48-50); and a plurality of 
isolation regions 10,68 extending parallel to the plurality of bitlines and disposed between 
columns of the array of memory cells, each isolation region comprising a rectangular strip (Fig 
7; Fig 3, 6A-6B; paragraphs 60-63,75) of insulating material that extends between adjacent 
columns of the memory cells, wherein adjacent ones of the memory cells within a column are 
isolated without use of the isolation region (Figs 7;3,2,6A-6B). Re claim 62, wherein each 
isolation region (STI) has a width and is separated from a parallel isolation by a spacing 
distance, wherein the width is equal to the spacing distance (as shown in Fig 3). Re claim 63, 
wherein adjacent ones of the trenches are separated by a distance 3F, where F is a minimum 
feature size (as shown in Fig 2). Re claim 64, wherein each pass transistor comprises a vertical 
transistor (paragraphs 43,47). Re claim 65, wherein, for each memory cell, the second 
source/drain region 38 is located at the surface of the semiconductor body and the first 
source/drain region 28 is located within the semiconductor body spaced from the surface (Fig 2; 
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paragraph 47). Re claim 66, wherein the conductive material filling at least the lower portion of 
the trench comprises doped polysilicon (paragraph 46). Re claim 67, wherein the second plate 
of the capacitor comprises a doped region 26 of the semiconductor body that extends beneath 
ones of the trenches (Fig 2; paragraph 46). 

Re claim 61, Arnold teaches forming openings in both trench collars (Fig 2); whereas, 
claim 61 recites forming an opening in one trench collar for an asymmetric trench structure. 

However, Mandelman teaches a memory cell structure comprising an opening in one of 
the trench collars 30 for an asymmetric trench structure (Figs 5, col 5, lines 20-52; Figs 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the memory cell structure of Arnold by forming only an opening in 
one of the trench-collars, as taught by Mandelman. This is because of the desirability to form 
an asymmetric trench structure having single buried strap region on one side of the deep trench 
structure, thereby decreasing size of the memory structure and thus increasing array density. 



4. Applicant's remarks and amendments filed September 20, 2006 with respect to new 
claims 61-67 have been considered but are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Response to Amendment 



******************* 



Oacs-18 




Michael Trim') 
Primary Examiner 



